I
N 1955, Robinson and Smith s described a surgical procedure for the removal of cervical intervertebral discs and interbody fusion of the cervical spine through an anterior approach. In 1958, Smith and Robinson 7 reported the results achieved in the first 14 patients in whom this procedure was performed. In 1962, Robinson, et al., 6 summarized their results in the first 56 consecutive patients treated in such a manner. Since 1958, severaP, s have reported the results obtained with the techniques of anterior cervical fusion as described by Cloward 2 and by Bailey and Badgley. 1 The purpose of this report is to review the results of 93 consecutive patients who have been treated between 1960 and 1964 for neck and upper extremity pain by anterior fusion of one or more levels of the cervical spine by the technique of Robinson and Smith and to define those criteria that are of importance in selecting patients for this procedure.
Clinical Data
Patients" Characteristics. During 1960 During to 1964 patients have been treated by the authors for neck, shoulder, arm, hand, or interseapular pain, by anterior fusion of one or more levels of the cervical spine. In each instance the operation was performed by one of the authors and the technique of operation and the postoperative care were practically identical. Ninety-two patients were Caucasian and one, Negro. Only those patients have been considered for whom the procedure was performed for relief of neck and upper extremity pain and paresthesias Received for publication April 4, 1968. * Present address: Mayo Clinic, Rochester, Minnesota. associated with radiographic evidence of degenerative change within one or more cervical intervertebral discs and without objective clinical evidence of nerve root or spinal cord compression. During the period of this study, patients with definite cervical nerve root or spinal cord compression were not treated primarily by anterior cervical fusion but by a posterior decompression operation. Included, however, are 14 patients who had had previous decompressive procedures but still had persistent neck and upper extremity pain and paresthesias.
There were 46 men and 47 women included in this review. The youngest was 23 at the time of operation and the oldest was 70 years; the average age was 46. Figure 1 shows the age distribution of the patients as well as the incidence of trauma as a precipitating factor of the symptoms.
Symptoms. A majority of the patients had chronic pain in the base of the neck, shoulder, occiput, arm, and hand, and paresthesias in the arms and hands. Posterior neck discomfort was by far the most common symptom (Table 1 ).
An attempt was made to correlate symptoms with the intervertebral level that was subsequently fused, but such a correlation could not be made (Table 2 ). This analysis was repeated on only those patients for whom an excellent result was achieved (Table 3) . Again, no correlation could be drawn between the patient's symptoms and the intervertebral level which, when fused, completely relieved those symptoms. Therefore, we conclude that the level of disc degeneration cannot be determined by the nature or distribution of symptoms alone.
Physical Findings. Intensification or reproduction of symptoms by prolonged exten-127 FIG. 1. Age distribution of patients and the incidence of trauma as a precipitating factor of symptoms.
sion of the cervical spine was the most frequently observed abnormal physical finding. In addition, tenderness to palpation over the spinous processes of the cervical vertebra, pain on vertical compression of the neck, and limitation of neck motion were frequently observed. One or more of these physical findings were present in all but six of our patients. Subtle sensory changes in the upper extremities and minimal muscle weakness were occasionally seen. It should be emphasized that in no case during the period covered by this report did we attempt anterior cervical fusion when signs of significant neural tissue compression were present.
Previous Treatment. Practically all of the patients had had some form of treatment prior to anterior interbody fusion. Seventy patients had worn a neck brace. A Minerva jacket had been used in two patients. Sixtysix patients had been treated with cervical traction. Previous surgical procedures included eight cervical foraminotomies, six cervical laminectomies, two posterior cervical fusions, two anterior cervical fusions, one Riley, Robinson, Johnson and Walker posterior cervical disc removal, and two scalenotomites. One of the two patients who had had previous anterior cervical fusion required anterior fusion of a second intervertebral level which had not been fused at the initial operative procedure. The second patient required refusion of a nonunion which developed following a previous attempt at anterior cervical fusion. This was carried out anteriorly, although it is our present practice to reinforce a nonunion of an unsuccessful anterior interbody fusion procedure by performing a posterior fusion after which, in our experience, bony union of the anterior nonunion site has occurred.
X-ray Studies. Narrowing of an intervertebral disc space and spur formation were the most commonly observed x-ray changes. Myelography was performed preoperatively in 22 of the 93 patients. Eight of these studies were normal. In 14 cases myelography revealed, in the lateral view, mild to moderate posterior displacement of the dural sheath at the involved intervertebral level, and in the anteroposterior view, blunting of one or more nerve root sleeves with central thinning of the dye column.
Discography was performed in 87 of the 93 cases, all but four at the time of operation. Of the 158 discs tested by discography and subsequently excised, extravasation of contrast medium into the space under the posterior longitudinal ligament, into the epidural space, or along the nerve roots occurred in 86. In 66 discs, more than 0.2 cc of medium could be injected while in six none could be injected. In our experience, 
